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PROBLEM TO BE SOLVED: To provide an electrode active material containing composition constituting an 
electrode active material containing layer of a layered lithium composite oxide, capable of suppressing drop in 
discharging capacity in a low temperature atmosphere, and provide an electrode using the composition and a 
lithium secondary battery. 

SOLUTION: This electrode active material composition contains a component (A), a component (B), and a 
component (C). and the electrode is formed by forming a layer comprising the composition on a current 
collector, and the lithium secondary battery is composed of a positive electrode comprising the electrode, a 
negative electrode, and an electrolyte. (A): The layered lithium composite oxide containing a lithium (Li) atom, 
and at least two selected from a transition metal atom group comprising nickel (Ni), manganese (Mn), and 
cobalt (Co). (B): A conductive material comprising a carbonaceous material whose BET specific surface area 
(SSAB) is 50-2000 m2/g. (C): A binder 
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iil 0~2 0 0//mi:$ixl>. 
[0043] *l|ajtciol^T, ULtlzi: 'on^fi^nM 

[ 0 0 4 4 ] ^ j: T-. nmi. fi^Jfe^co^r^lw i 0 , 

^.w^wR^. ^mmtmzmmz^n^^ttzm^mt 

[004 5] Cld-C. fflV^'^tL.S.ftffiJgit^iai: trii. 

mUi. Uf-^A. 'J^'>Ar;l'5::i'>A-^^, MIS, 

t/. SnO, SnOa . Sni-, M, O (MJiHg. 
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P. B. Si. Ge, XJiSbT'ibO. x{i0Sx<l 
X^tbh. ) , Sns O2 (OH) 2 . Snj., M, 
(OH) 2 (M{iMg, P. B, S i . Ge . Sb. X 
{SMn-eJ>0, x{iOSx<3Tfc-l.. ) , L i S i O 
2 . S i O2 , L i S nOj mifmiht\.. X. 3S« 

m. mfmiimmm<r)mmzt5n^tmm<^iicr>ifim 

[ 0 04 6 ] X. mmmt lxh. 
tf. mmmmtmmizmm^^tz^mmm. xn. 

[0047] ^(o^mMmzm\'^hix?,mm'Kt tx 

a. mtii. LiCK LiBr, LiClOi . Li 
AsFg . LiPFe . LiBF, , LiB (C 

6 H5 )4, LiCH3 SO3 , LiCFs SO3 . L 

1 N (SO2 CF3 ) 2 . L i N (SO2 C 

2 F5 ) 2 , L i N ( SO3 CF3 ) 2 . L i C (SO 

2 CF3 ) 3 mamfhtih. 
[0 048] . X. m\'^i^ix^^mmmbLXii. mi 

i;^x^;i^x-x;w, 1. 2->'^h^i^:i^ii'y. 
1. 2-j^'xh^>'X:J'>'. f-h^hKa^^y, 2- 
^^;l/f-h5b Ha75>'. 1, 4-^^5j-df1^>', 1, 
3-i^:t^Vyy^ 4-^^;U-l, 3--J:t^V'7> 

i^'x^;U;<?-;K:*— ^f-;Uxf-/P;7&-;l^:^-h, x 
\L-Uy:^--^:^^-h^er):^-jn:^— 

hm. r-y^\:i^-^ hy. r-^<'Vuy-:^vy^<r>y 
C^vym. 1, 2-->'^Dnx^'y^/No^r'>'^t^^b 

Q-bU;!^, i'^VU—h^JjV^ ^yY~V^}JVm<n—\- 

hUx^;l^^(7)'J:xlSxx-r7Hll. N, N-i^'^^yPTf^ 

[0049] ^WiWkb\^X\i.. \:}±.^Vffz^X\ 

i3'azii\^h)icmmMt^iQ'i:xi.oymm%m%n. m 

:x.^\^yij-if-%-v , yu\i'uy:/}-7f.:^- 

/I'mmx-mm^titzit-^mm, **»^l<. ^^js* 

t < , 3 oafi%KLhi:-r^<7)*igfcif * L< , 
4 0mM%i2Lkt-ti<Oi}mi,z1S-t Lv\ 
[ 0 0 5 0 1 X, 'J^-i^A-iJ^mHfii: LTti, ^^Si 
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[00 5 1] ^T, *%BHfc*3V>T{i. Ht'Jxf-UyM 

L < ti 5 OTJliLh, Wiznt L < {i 1 0 OTJUJi. ^tc 
L < m 5 0 7jI:1±X'$> 0 s »MX'ffMm.<7i^ 
^imU-t^±X\ »^ U<«i50077OT. M{cj!f^ 
t<{±4 0 077OT. »tciftt<{i3 0 0m:lTcOS 

[0052] 

itmnz}5\,^xm\'^tz (A) 

ii-ft;!i^!i. ( B ) m^<7)mmL m/ic) m<rf^m\ 

kt. WT<!Oii 0 <^ t tot'* S . 
[0053] ( A ) iI«'J^'>A^1t-^K'fk;!|D 

A- 1 : Tss^miizx-yxm^^ixtzmm^^j^^ 
^j^^jmit-^h LX(n7m.iV)^^j^--im^ c l 

i OH • Hj OD , --ydDVUit-^h LX<^ymit~ 
•y^;KN i (OH) 2 D . ^it^. vy;<fyi!I^b-^!|^i: 
LT<OHn!-ft:vy;yy CMnz O3 ] 

h^m.^<r>=^}i'itX\ U^'^A®^ CL i D ::i-y^/P 
M^CNiD : '7y;<fyJS^=^ CMn3 = 1 . 00:0. 

50:0. 5 0i:^SS^. mf^^zMx.xmMtmiM.1 

2. 5Si%cOX5U-S:ira^L. Z.cnx^^}-^. m 

-^-mx/^n.^wmmm^mizx nm^Ltzm. 

fcLtO. 3//mtc5:S*-C. *«;6B#|BI^:©«'Lfc. 

[00 54] <Ji:v^T\ t#4>iX)tX7U-5r, XTl^-K 

'f^-j ) SrfflV^T, 1. 2m3 /^(OSAiTr^/y 
7o-$-ii-3t 9 o-c^^Jiflsi^^gfEtcML-Citt^rfiik: 

1. 3m3 /^cOiDffi^tCiOyX/W^^/^iSai^-ti:. 

"fT-Qoox:-?:'! o^ia^^scifctcj:'). ^^uit 

T\ y^n^Ail^ CL i D : ;^•yyy^JS^ CN i D :■? 
>;<fyiS^ CMnD = 1 . 00:0. 50:0. 5 0(0 



tz. 

[0055] nhixtimik')^'^J^-'j^)V'?y^yn. 

-kBwmwimmm^mm ( zk^mmwi r am s s o 

OOMj ) ?rfflV^TBET&lCj;^Jt^ffia (SS 
Aa ) irmmLfztZ^^ 5. Om2 /sX'h->fz. 
[ 0 0 5 6 ] A- 2 : TieSSteyfcioTtSJt^n^Jl 

i OH • Hi OD , x>yy;Ui!S{k^^^t LTcO^kS-ftx 
CN i (OH) J 3 , -eyxryjS-fb-^ifei: tr<7) 

^mit-ry:ffy CMnz 03 ] , m/. zif^ivvmt 

^tLXAmit^J^lVV CCo (OH) 2 : fill 
W(C^/?>tl«.«« U y ^rypv y^yy Mi 

n : ^-y^^y^iS^ CN i ] :-?>;(/ y/S^ CM n) : 
3A;l^h®^CCo] =1. 00 : 1/3 : 1/3 : 1 
/3i:^:S»-CfflV^^^Wi. fTIBA- l<Oi!!ii«aji:|i|« 
ICLT, ^yt-JtT'. 'J^'^AM^ CL i ] : -.y^;Pil 
^CNi:i : vy;{fyiS-?CMnD : n^N'/l^hM^^ CC 
oD =1. 00 : 1/3 : 1/3 : l/30««»Jf-'> 

[0057] #A>ix;ta*SU^'>Ax.y^;Pvy;<fyn 

^r>Ax -y ^r;pv>-;>jr>-3>'N';l' h^-^K-fb^^JT'S)'!. i: 

a (SSAfl ) {i, 2. Om2 /&Xh-ytz. 
[0 0 5 8] (B)#S^PJ 

B-1 : ^•y^iyy^y:?'^^^'— ^>'3-^;^^l:S^ 
r^ y^x>-y7-yi?EC600 JDj . ifc^mi (S 

SAb ) 1 , 280m2 /g, 

B-2 : C^- yf-x^^r^-y^-f ^^rJ'-- fi/3-^;PttSS 
rir.y^xy7'7-y:7ECj . Jt^SSf (SSAb )8 
OOm^ /g. 

B-3 : T-bf-l'yy^'y^' (m^^t^^Z^ttS? ""r^ 
A:r^ '/9s ) , Jt«®S (SSAb ) 68m2 /g. 
B-4 (Jtl^Jffl) :Jg1±«, Jt«n«(SSAB ) 
2, 200m2 /g. 

B-5 (Jt!K0lJffl) : r-fe^vyy^-y^' (m^^b^X 
«aJ8 r7f:^x>7-9 y^'HS-l OOj ) , HcMW^ 
(SSAb ) 39ni2 /g, 
(C) M«S>J 

C-1 : 7^h57;l':*nxf-V':/!»f!(s. 

[00 5 9] iiMC»ji-7, 

(A)j£4J-, (B) iSii-. SIX (C) Jig^J-^fflVV fig 
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9 m mCOPimiiZnibm t # COMAti^i^ 8ms b^h 

ClittC. IS^SPJSO. 2mA/cm2 <D^g|^. BP 
*>IE«S*»^> 'J jry$rifttU$-li-|.RJE&±BS4 . 

3VX'ffV^. <XV>T\ mgfiS&JKO. 2mA/cm2 CO^ 

^cOcO^WE^^MCQs (C) (mAh/g) ] . S. 
t^s *J«SC«^4 CQs (D) (mAh/g) 

[0060] flSvS!H)«i: V.X(^mm^ ( d 
002 = 3 . 3 5A. Ti^fii-?g=8~-l O/^m) . ^« 
?PJi:tT<!0;KUt'-U7'y7;U:^5'f 92. 5« 
4%: 7. 5aM%c7)SiJ-^t:5rSMTN-^^;^h-aU 

$2 0xtmoa??S«;tM(cM^L, SaSI^Hffcfe. it@ 
1 2mm<7)P3J^lCjT*>fe^. 0. Sh^/cm^ ■cri' 

l;0. 2mA/cm2 O^STCftfiifcU^'^A-f :t>' 
^PRS5$■^i■|.S:^5S^TRRO VTIf -^Jt 

0 «OMBiiEi«^« C Q f ( m A h/ 

g) 3 ^m^x^fz, 

[0061] ^i^8!v^T. iE«im<7)±ti. mm&w^ 

*!;18mg) ^r)V^-'^2^mx.^:xnvY:^9MzW. 
^-^'i:LT0^7L147Kyx^lx>'7-f;PA (/S§2 5 



ait3 : 7 ) 1 ^r/U/'J >y h/l^cOA^t^^U f-^A 
(L i PFe ) Sr^)»§-ti:f^jg?g$r. m?firttaPxT+ 

««* ( g ) /^W^WmS. ( g ) = { C Q f (mA 
h/g) 2>/CQs (C) (mAh/g) D 

[0062] %t:,ixfz 3 ^ >-feyKcov , 1 
sSfflClC (mA) 3 = CQs (D) (mAh/g) ] 

xiEffivs«je«» ( g ) tift^u?, 5t-r. sia-r. ^ 
mffio. 2c-c\ 5t«±iimE4. 2v. TEijJcmmE 

i!c«^»CQs' (D) (mAh/g) ) ^aH^t^C. 

[00631 ^i#Mv^-c. nmk^-%w^\^tz^k. 1 

ia*m8S[«ClC' (mA)D = CQs' (D) (mA 
h/g) 3 xiE|gvgiBilM«« (g) ^iS^LT. SmSg 

c /3T-7 2^ra^«s-^f<'\ ^<nimx'\nwmm. 
L-cSfc«ggiK6 0%{ciiSU. iJ:v^-c\ -3 0x:c7){gja 

PH^TTHef^Xhl^aL/trf*, ^€852. 5C" T 

1 0B?raScmSrfi=-5/i. c:(7)fc#<7)iS«itii<oocv 
(Open Circuit Voltage) fcjfe^ 
»iOOCVi:<iDll (AV) $-SI^-t'S.c:fc(3J:0, ^'n 

[0064] 
[«1] 
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00 fiK» A-l(SSA^= ii.Vs) 

n ^VOoA A. ^11* /S/ 


75 


75 


Tr 
f u 


75 


75 


85 


85 


7b 


75 


B-2(SSA a = 800 aVg) 
B-3(SSA B = 68 nVg) 
B-4(SSA n =2 200 la"/^^ 
B-5(SSAb= 39inVg) 




20 


on 


20 


4 

16 


1 A 

10 


10 


20 


20 


C-1 


5 


5 


G 


5 


5 


5 


5 




5 


(A)^5)SSA A /(B)^)SSA B '-^^ 


568 


358 


898 


566 


151 


898 


566 


1555 


27 




584 


G58 


60i^ 


668 


836 


755 


819 


899 


974 



[0065] za»fflmTTc7)Sc«^Mc7)ffiT^ Ltzmmmm-^ 



F^-J^m^) 5H029 AJ02 AK03 AL02 AL03 AL06 
AL07 AL08 AL12 AMOO AM02 
AM03 AM04 AM05 AM07 AMll 
AM16 DJ08 DJ17 EJ04 EJ12 
HJOl HJ02 HJ07 
5H050 AA06 BA16 BA17 CA08 CA09 
CB02 CB03 CB07 CB08 CB09 
CB12 DAIO DAll EAIO EA24 
FA19 HAOl HA02 HA07 



